Alterations in the reduced pteridine contents in the cerebrospinal fluids of LRRK2 mutation carriers and patients with Parkinson's disease.
Tetrahydrobiopterin (BH4) is a cofactor for tyrosine hydroxylase that is essential for the biosynthesis of dopamine. Parkinson's disease (PD) is characterized by a progressive degeneration of nigrostriatal dopaminergic neurons, and biomarkers reflecting the degree of neurodegeneration are important not only for basic research but also for clinical diagnosis and the treatment of the disease. Although the total neopterin and biopterin levels in the cerebrospinal fluids (CSF) of the patients with PD were reported, alterations in the composition of reduced and oxidized forms of pteridine compounds have not been examined. In this study, we first examined the time-dependent alterations in BH4 and other reduced pteridine compounds in the CSF of an MPTP-treated monkey as a primate PD model. We found that the CSF levels of BH4 and dihydroneopterin, an intermittent metabolite of BH4-biosynthesis, altered inversely with progression of neurodegeneration, whereas those of dihydrobiopterin and neopterin were relatively low and constant. Next, we assayed the amounts of reduced pteridine compounds in the CSF of 36 pre-symptomatic LRRK2-mutation (N1437H or G2019S) carriers (LRRK2-carrier), 13 patients with PD symptoms (LRRK2-PD), 46 patients with sporadic PD (sPD), and 26 non-PD individuals. The BH4 levels were significantly lower in both the LRRK2-PD and sPD patients, and the LRRK2-carriers exhibited higher BH4 levels compared with the sPD patients. The total neopterin levels in the CSF of the LRRK2-PD were significantly higher than those in the sPD and non-PD individuals, which indicated greater inflammatory responses in the brains of LRRK2-PD patients. The present results suggest that detailed analyses of pteridine levels in the CSF might be useful for understanding the pathophysiology of familial PD and for monitoring PD progression.